INTRODUCTION
years (Hartman et al., 2015) . For instance, several studies have reported an 1 0 0 increased expression of defence related genes in soybean (e.g. 2008; Radwan et al., 2011) . A number of genes encoding enzymes involved in 1 0 4 antimicrobial compounds and cell wall degradation have also been identified as 1 0 5 putative virulence factors of F. virguliforme (Sahu et al., 2017) . These studies virguliforme and the molecular mechanisms deployed by the soybean plant to 1 0 8 combat the pathogen. However, to our knowledge, the role of AMF in increasing 1 0 9 the resistance/tolerance of soybean to F. virguliforme has been little considered 1 1 0 to date. Only very recently Giachero et al. (2017) proposed the use of in vitro 1 1 1 cultivation systems for the study of the soybean/AMF/F. virguliforme 1 1 2 interactions. These systems have been proven to be suitable for studying al., 2010 , 2012 Bressano et al., 2010) that could potentially lead to confounding observed an attenuation of symptoms in mycorrhizal soybean plants, which was 1 1 8 correlated with a reduction in pathogen colonization. This result suggested a 1 1 9 soybean plantlets inoculated (-AMF+Fv) or not (-AMF-Fv) with F. virguliforme. other half was stored at -80ºC for RNA extraction. Root colonization by AMF and infection by F. virguliforme were assessed at 1 8 1 harvest (i.e., 72 hpi with the pathogen). Fresh roots were cleared in 10% KOH spores/vesicles (% V) were determined according to McGonigle et al. (1990) . Infection by F. virguliforme was estimated following the methodology described 2017) . For all the replicates, between 2 and 4 slides, each covered with 10 root 1 9 3 fragments (10 mm long), were evaluated. Intersections were counted under the 1 9 4 microscope at 10-40 x magnifications as 'absence' or 'presence' of hyphae, pathogen. AMF and F. virguliforme mycelia were clearly distinguished by their 1 9 7 morphology and growing pattern in the +AMF+Fv treatment. The percentage of 1 9 8 infected roots was estimated as the ratio between infected root pieces and total 1 9 9 number of root pieces examined. Moreover, symptoms caused by F. Technologies, Santa Clara, USA). For each treatment, total RNA of two 2 1 1 replicates was randomly selected and pooled (i.e., biological replicate). Thus, 2 1 2 three independent biological replicates were used per treatment for the 2 1 3 microarray experiment. A two-colour microarray-based gene expression analysis protocol was used. cDNA labelling, microarray hybridization and pre-processing of microarray data 2 1 7 was done as described in Márquez et al. (2018) . The oligonucleotide arrays (Agilent-016772 G. max Oligo Microarray Agilent file (Agilent Technologies, Santa Clara, USA). Finally, for genes expression, selected comparison among treatments was AMF-Fv; +AMF+Fv vs -AMF-Fv; +AMF+Fv vs -AMF+Fv). Genes were 2 3 0 considered as differentially regulated if p value was below or equal to 0.005 NCBI) and are accessible through GEO Series accession number GSE108964. For Gene Ontology (GO) analysis "Mercator Automated Sequence Annotation 2 3 7
Pipeline" and "MapMan" were used to generate functional assignments for each involved in biotic stress. were analysed using one-way analysis of variance (ANOVA). Data were 1 1 subjected to the LSD Fisher's honest significant difference (HSD) test in order 2 5 0 to identify the significant differences (p ≤ 0.05) between treatments.
5 1
Gene expression data (i.e. relative expression ratio) was analysed by two-way
ANOVA. DGC test model was conducted to identify significant differences (p ≤ 2 5 3 0.05) between the treatments (Di Rienzo et al., 2002) . One-way and two-way 2 5 4
ANOVA were performed using the software InfoStat (Di Rienzo et al., 2013) . At the end of the experiment, plants were harvested and root AMF colonization these parameters significantly differed between the two treatments according to AMF+Fv and -AMF-Fv treatments. Microarray experiments were performed to profile soybean gene expression 2 7 8
during AMF colonization and F. virguliforme infection. We used the term 'gene'
for a probe set representing a given transcript.
The total number of differentially expressed genes in the three treatments was reprogramming was detected ( Figure 2B ). Results showed that the major With the purpose to understand the plant defence response, the transcriptional pathway where the highest number of differentially expressed sequences was 3 5 1 found ( Figure 4A and 4B) . This pathway showed significant changes of genes and−AMF+Fv treatments showed 27 (19 dowregulated and 8 upregulated) and in presence of the pathogen ( Figure 5 ). The use of AMF for helping plants fend off pests and diseases is considered a 3 6 5
promising alternative or complementary approach to the application of chemical unwanted microbial contaminants or environmental factors that may impact e.g. regulation (Singh et al., 2012; Woo et al., 2016) . Thus, the enhanced only be a consequence of the defence priming. involved. Mycorrhiza 6, 457-464. Microbiology 6, 1-13. Soybean. CRC Press. LecRK-I.9 is a novel Phytophthora resistance component and a potential host target for a RXLR effector. PLoS Pathogens 7. sources of genetic resistance to sudden death syndrome of soybean.
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